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Abstract 



PROBLEM TO BE SOLVED: To provide a multilayer printed circuit board which can transmit both an optical signal and an 

electric signal, and contribute to the miniaturization of terminal equipment for an optical communication. 

SOLUTION: An optical waveguide is formed on the outermost inter-layer resin insulation layer of the multilayer printed 

circuit board in which a conductor circuit and on inter-layer resin insulation layer are laminated on both sides of a 

substrate. 
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[0 0 7 2 ] ±3E (4) fc^tf (5 ) ©XgCCte 

[0 0 7 3 ] (8) 3C«C % a»o*»**JR0te»^«: 
l*. se*«Cj£cr. (3) - (7) CDXII£*£ 
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[0 0 7 4 ] ( 9 ) S^ffl©IBHfi«i»»ii±© 

»#HB*^^*awK**«"r # y ^-*w 

0, »IB«IIIMWi±CC«!fi»Jfi1"*c4J:0. 

:fy cti6*«***>*fc*ffi«*ffl^^ 

mw&tmftx zfcf&rz «te w . LiNbo 

3 , LiTa0 3 *©««*m**«xt3r*S/+^ 
& {fc¥*t»£ ( C V D ) , t' * + 

[0 0 7 5 ] ±fa**»B«C«* #B9Sft5 5- 

fc. faiw«:^jB^y>F»a«*««'r*ffi©»*t* 

flS.tf. *^B^fli™fli««W*^»*^A:0, 
[0 0 7 6 ] ±K3ttB^5^-*»J»r4*ttiLT 

[0 0 7 7] (10) aj&«CCj£D-C, 3^^B^r 

>x-r-ji/WBI, #y*U7 7»JRWB, t» 
oj^ttx^^ h-v-, x^^^gjfli, ^y ^ ^ Ffflll* 

[0 0 7 8] ±f^^V;U^--U^^FfflJS«5 

^T^yu-K 5 ^/-iWWfcSB, 2«^tt(^ 
r^y^i^f^/v-, ^^-85 0 0 — 5 0 
OO^jROD Tf yjw»x^?jKoa^», b*^ 



15 

ft. *co*sg«2 5 B cri-ioPa • sKt8i£3ftr 

[0 07 9] ( 1 1 ) WC. ±ffiVJ^-U« hJi^C 

[0 0 8 0] cn6»ott<pr«, vjKt-u^hjb* 
u **3Hwaa*i»rci«:j:o icf^ 

^ll^aS^*SI«r 4 fc»©HP i36ttfflHP ^ * 

tcioatBfflHPSr^flt-rsw^cctt, rapjf^^ic, 
ft##i>j!r>6T3>£ 0 

[0081] jiia icfy r^aw«R»*^-r&fc 

»<0BSPO9BP8tt> 5 00-lOOOy m**S* L 
< . JJB*BfflBBPOBPa», 1 0 0 - 5 0 0 u m# 

ssu>. ±k i c * ? ^gBS8fflJE*9*a«r 

4te»©HP^iJS*BfflMP©JI5tt«i#«:i«E3n 
T Wttf, RttK. fifRtett Hft«Ett, 

[0 0 8 2] (12) «CC % IC^f ^ffiSfi^i 
JUST *fc«)<DHP**JSSTS C i Cc J: 0 StilU/cif* 

ft. ML e^<MfAtt^teJ:9tS«U SlMl^ffl 
F4TS. cn6«D«C*rB, x^;U-£, x ? 
trjl-$R, ^-;^-^7yOA, x ^ - ^ "5 v 1 "5 

[0 0 8 3} (13) £'<c, ^atcj^cr . _bfd3tffi^ 

Fccffls-r4af»«cHPffl*s»j«snfc^^^ 

tf. Sn/Ag = 96. 5/3. 5») *aE*Lfcf& 



(9) WHJ2 0 0 2-2 3622 8 
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tt % ^BW«««aB«:iB*tt«»»W*fflt>rt:>*iB 

GA (Pin Grid Array) ^BGA (Ball Grid Array)<b 

[0 084] COIIT, *B^>^, PG 

A, BGA*»«Uft<tt. £ C*»^SERB«RO 
BGA^ Sffil^Sm-?-a5a a D CC^fi£Sn/c>'07"i, 

[0 0 8 5 ] 
(H«S{« 1 ) 

a. «m«jra*fia»ffl»w^^^^^ 

tf*7*^-;UASx#*M3tjj| (x#tJ/S14 6 
9, IMki'*^**^*** ^3 - HOOD 30 

30 i/^*2 1 5. *H*^>*{t^X«ttB xf^a> 
N-6 7 3) 4 0fiSSi5, h U Ti/>*Bte*7 * y- 
;^#7? ^WRI (7xy-;H47kSISll 2 0. * 
B*-f>^t*X«tt« 7x^7^hKA-705 
2) 3 03S*SB*x^.;U^ijn r ;l/THbf-- h 2 Ofi 

(T-^-fe^t^X^tS} ftb^^R-45EPT) 
15M«(!:2-7*^-4 t (tFP*i^ 

40 *2iis, s/y=i>*«iia»io. 5*»»*8R»iiux 

f&WZmZ 3 8 ^ m<0 P E T 7 ^ ;^±{CR«a©/IS 
#5 0 umitcSct^Ccn-^s-^-SrfflC^afliL 
8 0-1 2 0-Cri 0»BHe«3**Ci«cJ: 

[0086] b. jtaflJs««»«a*ft^wR 

fit. ^Ffi : 3 1 0. YL983 U) 10 * 
I«:y7>^77 , 'J>Wn-f ■/ ft 
50 S# 1 . 6/imT, **ft-W)aS# 1 5 m m&LTO S 



(10) 
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lo, (T Ff-*d>1±tL CRS 110 1- 

ce) 1 7 oaaasteJr^^yv^JW (tfw^tt 

U ^uy-;US4) 1. SSfia^SSK*^ 
fi£-T5C£tcJ:»). *©ttff#2 3 ± 
9Pa • s(3[)*fli3E»tt%SW^fc. **s> mtffltO 
r. -f * *V-;US{bW (E3fflfb®lt£L 2 E 4MZ - 

CN) 6. 511S^il^c 0 
[008 7] C. ^Jf 7*U>hKSt&£>l&£ 
(1) /¥£0. SmmO^'^^XTP + ^tflBeSftittBT 

l<DWM'<c 1 8 mn©aS8^7 5* - h 3*vrc>£S 

mmmwiz&mmtbtc 02 (a) #j®> . 

L. 7<jr->ttfiCX5F^>^T*Ct«Cj:»), SSI© 

[008 8] (2) x;u-*-ii/9*5J:0*SSEWeiSS4^ 

*-jW9Sr*tfa»t«5|R4 0»ffi«:ffl'ftH (B^lT) 20 
*Bf£^tc (B2 (b)#JH). 19^^*4^ 

[0 0 8 9 ] ( 3 ) ±EB «CK»^fc«»JII3E«*f *W« 
L/ci, TISO^SCCJ:0lif?ta2 4^ra«P fc 3^> X* 

m»ma 4 ^^^sp £ mm^tmti i o ' o 

CC«ii3fE«*t*»L^^a. 10 0U 2 0^ff 30 

MSB i ft ^ r c» 43WWWBftsS«ttc *>^fli^*»^^ 
»U 10 0'C. 2 0#(D^r?^;*i±£C 

WHWEWtt 1 0 ' (OM^Bf&Ltc (0 2 ( c ) #■) . 
[0 09 0] < 4 ) ±fE ( 3 ) <Z^iI£&x./e*&C>)t 
fflfc. 3 6 0 0 O^jU hBFtttE <=#Wfc?a«) ^ffl 

;l/"-*-^90^>F»ffiCC»«I3SEai«l 0' #3*6 ft 

a«*R0i»< fc»©^w«*tf^fc. coj:^ft— 

i>r. lootrmm, 1 2 o*cr3B#raL i5o*c 
■c 1 . i 8 o o cr- 7 raoMM&s^fr xm%% 

1 0«:JBl£Lfc. 
[0 0 9 1 ] ccqj^klt, *;b-*-^9*>3W*@ 

K#iRsaitcj&ft3 *ifc«MKE**f 1 o cf 

2g#{5]&g 4 <D«ffi*3UH t U . WJffi*t*tf 1 0 4 50 
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3S4<DfliJlB4^?iaffi^/rur^@ccS*b, *fc, X 
^*-^9<Drtfiffi4*fli3E«tt 1 0 itfttftB*^ 
UTaHtC*»L/cl6W4»«*»& (H2 (d) # 
BB) . C<DXS(CJ:0. *§}fli^»WJIl 0(D$ffi4®» 
HSg 4 <Dil® t tm—W-m £ ft 3 „ 
[0 0 9 2 ] ( 5 ) ±fES«£*i5t BMtUWlLfca. 

J:D, »i*SlH40±*ffl«cffl j fkffi*J&^El/fc. x** 
>^«ibt. -f5^/HMB(II)«tl011 

[0 0 9 3 ] (6) JJBArfl*Ofc»«J:0 5J> 

gt. E.J10. 4MPa, aS80'C, EEtfSIHlOf* 

J§niWIIB»12*»J«Ute (B2 (e) #JH) . lTft 
toft. Bra*l«ii»»«ffl«JJiS^ -f *a«MLBc. 
K65Pa. E&O. 4MPa. &g80°C, W6 0 

[0 0 94] ( 7 ) *5C, JffaiaJ!i»SU12±iC, i?3 
1. 2mm<0»aa3&s?asSStifc^^^*/hO*C, «ft 
10. 4mnOCO a ^U-lfiCr, t'-AS4. 0 
mm. h?^>7h*-F. A;l/^.ig8. 0 ju#. vx 
*CDKii?L©^ 1 . 0 mm. Ifay hO*frT!JBIB* 
fliJfe^J12 5C. aa8 0|imO^-fT*-^fflHP8* 
ffi^Lft: (S3 (a) . 

[0095] (8)#<c a**s««a«. SV-4 

>^^4fl6ffiL/. WJ2 0 0W, ^EEO. 6Pa, S 
fi7 0°CO^fl : "C2^ra^7^^S J £:tf-3ft: < , 

V-4 5 4 0*ffl^ N i ^sr h«CL/c^^9 * 

V>^4. m/±0. 6Pa. SS8 0'C, W2 0 0 
W % Sffl5»Hl^frt:}f^, N i ^e>ft*^Rii*H 
IH«flB»»Ji2©tRffiCCjB«iLyt. ft*sNiJi©»3W 
0. 1 um"C^b^)o 

[0 0 9 6 ] ( 9 ) «T©fflfiS©*&««ffifc-o # 

N iJB«r^fl6Lfc««*r*«0, Nil± 
iCWSO. 6-3. OMmOIlSi^^tMMl 
/c (B3 <b) o ^cfc, B3 (b) «c*f^t«, 

N i jB4«lWBffl«)o#Hi!:3lP6ttSH*»IKS#H 1 
2 iSLtl^. 

N i S 0 4 0.003mol/l 
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0.2 0 0 mol/1 
KfgSl 0.0 3 0 mol/1 

HCHO 0. 0 50 oiol/l 

N a OH 0. 100 mol/1 

a, a' -WVtsfo 100 nig/1 

^Ux^U>^';n-;U (PEG) 0. 10 g/ 1 
C^m»?^o|e^ft] 3 0'C<D'ffi&g-C4 0# 
- [0 0 9 7 ] ( 1 0) 3«C % «ft«8tffl»^*«l 2**715 
nfc»*5cmjR<Dffi*tt F ^ 7 /U A*» Oft 
v^^^SUr, 100mJ/cm ! "CSJfcU 10 
0 . 8 -J- h 'J 0 A**SSEr 3R«AftfflT £ C £ CC J: 
0, f$20 Mm(D£>-o£ U^X H3*RW/c (03 
.(c) #K8) . 
C 0 0 9 8 ] (11) our, S«£ 5 0 X<DfcV&i& 

b 3 #JBjfS8Kc. JS S 2 0 m m(DIS» o * jR 1 3 * 
J&aUfc (H3 (d) #RS) „ ' 

2 . 2 4 m o 1 / 1 20 
0.26 mol/1 
^5fln?PJ 19.5 m 1 / 1 

1 A/dm 2 
B#Th] 65 » 

22 + 2 °C 

[0 0 9 9 ] < 1 2) S6«C, «>o#U^^h3*5%- 
NaOHr*IHII»*Ufca, t©ft^trl/«h3T© 

>*^Lr»JH**U &®$?ffltf>-?£Jgl 2 ilK 

3 i^6ttS/»S.l 8jim©aSfHIIK5 
(/t-fr#-A7**tf) Zfcf&lstc (04 (a) # 
M) - 

[0100] (13) 2C«C, ±12 ( 5 ) - ( 1 2 ) <DX 

0Bi«r»flHgJ«Ote (04 (b) -04 (c) # 
J80 o 3 £IC, _bfB (5) OlgtfflC^c^iRlO 

[0101] (14) yciC, *^JI<D«mWililfrKIB2 40 

7-19a, 1 9 b*WT55(£:«aaS 1 8 a, 18b£ 
ff>/3cL/c (05 (a) #JB) . Ttttofc. ^<£>- 

0 36BgK»5^-*J&fiRl/-C*5t»/cPMMA^6aS^ 

m. Jf^25Mm) S:, jiaaftS ^-^SEflPJ©*©* 
s*Z>ffilE £ BPBl8}flgS6^B ©fflffi i #fi} 5 i 5 CCflA 0 ff 
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S 1 0 m mCCiteSL-Cfc*. IE»f*. 6 0 °CT' 1 B^M 

ZTv ^mitZ tocftortJ:^ IS 9 ft W BSfc#*« 
[0102] (15) iXic, t?x^u>y«; 

f^x-f^ (DMDG) CC6 0fiM%O?SJgJca-5 <£ 

iBSjettft-^O* U =f -7- (^S : 4 0 0 0 ) 4 6 . 6 
7MSP, y^iUx^JU-ir h>{C?gfi¥$i±/c8 011% 

te^iib^-MOOl) 15. OMt 5 # 
!/-JWtSll <HBfbStt«L ffioM : 2 E4MZ-C 

n) i. 6sasp. ja^^^-rA^wtifer* y 

i^y?- (BtfUtttH. Wa*: R6 0 4) .3. 0 

^□ n p«: DPE6A) 1. '511^ ^tURtH^ffl (If 
wy=>ttBL S-6 5) 0. 7 lSj^&SSKi 

«cc»ur*a^H>6JWiLT-<>:/7*y> (KBRffc 
¥tt»l> 2. OttflL »fSM(bir©$t7-^h 
> (HJf€<t3*ttSD 0. 2MM^ Zmx-ZCttCj: 
0. ttKS2 5'CC2. 0 Pa • s«CBB80/tv;uy- 
U^h«JSS**»fc. ate, ttffiMStt. BMttSff- 

(mmttSttSL DVL-BI) r6 0m i n" 1 (r p 
m) CD*§-£&£a-~£-N o. 4, Brain* 1 (rpm) 
(OmSteV-Z-N o . 3iCcto/Co 

[0103] (16) Jttc % X^itSB 18a, 18b* 

7 0 a CC2 0^H. 7 0^3 0^0^ 
ftScL/c (0 5 (b) #flS) o 

[0104] (17) 3a»-C. jtSl^t»JSLte«<0 

fi5ffl$n/cJ?S 5mni(D7 ^ }-7X^I:Sf5tr 1 0 
OOmJ/cm 1 <D^^r^7feL. DMTGjS«t'5 

mil. i c*vzfm2£mm&&nm'rztc&)<Dmn 

r. 5 6cc, 8 0°cr*is$p B i, i o o'er 1 ftffl. 12 

0 -cr 1 b$p^ . 1 5 0 °cr 3 ^rao^fr-c-e-h-enaiijw 

1 •yf^aai«**'K-r*fcftoBBn 1 5 

fflKP19a, 19b4Wr5VJ^-l^^^hH4 
Z&f&Ltc. ate. ICf ^^SfflSi^t^/c 
&©HQi, t'v^l. 2 7mm-CiSS6 OOnmiO 

^ hfflfiEttCDJBl 4' tew. ^ffil^SffiK-T-SBo^*!!^ 
T S /c^cD^DcD^n" ^ - >^Sli 3 n/ci? $ 5 m m© 7 



(12) 



^T£fc&<Disp 1 a^WT^v^-uv^ f@ 1 

iZBtiZLtc (H6 (a) #RS) - tt*. ±Ev^y- 

[0105] (18) #MC, V;U^-U^^ hJI 1 4£ 
»JiSL/cg«£. mt~**Jb (2. 3X10- I mol 
/l ) , JXSV >HW h (2. 8 x 1 O" 1 mo 1 

/IK ^i>M^~ h U 2 A ( 1 . 6xl0- l mol/ 10 

i ) ^rsti-p h = 4. sommm-v Ir)l>l£)-3*r8.fc2 
o am«W it, IC^; :73g^*«**i««a« 
.^a*^«T4/c«?)C0HP 1 5 C-C/53 5 m m©^ v T 

#y?A(7. exiO^mo 1/1) , M7>^e^ 
3A(1. 9xl0' l mol/l), 93.>Wti'h l JQ 
A(l. 2X10- I mo 1/1) , M'i>ithy^ 
A(l. 7X10-^0 1/1) *Stf*«K^r)!? 

#B±«C, i!3 0. 0 3Mm©^-9^1^M^ SI 20 
ffiHSSHJ^* F 1 6 t b/Co 
[0106] (19) V/bSf-Ui/* hJf 1 4CC 

1 5&t¥BB^-* h (Sn/Ag = 96. 5/3. 5) 
*B1JB1U 2 5 O*Cry?a--r£C£K:J:0* ^Jl?" 
y>hiffiB«iLfc (0 6 (b) #Jg) . 
[0 107] (HSSW2) mS0U© (1 4) OXgtC 
fct,>T. SSK:5fe»^VJB9 0* Fv 

($15 0 Mm, *JB^fc£ii*tt, 

[0 10 8] (*««3) «6«1© (1 4) ©XS«C 

fc^r. -eo— 4atcj«a36svjB9 o* ©y-f+*>Fv 

t«^64^7 *^Att©«^3fcW»K (*B5 0 
Mm, mZSQum) *ffll»fc«W*, USSWIlilHlfil 

[0109] «tt«i - 3r»e>tifc^*^y> na» 

«CCot*-c. TfBOWfl^KlcfcO, (1) %M%?3&V> 40 
(2) 36»*D«ttH*5J:» (3) 

[oi io] gfflga 

( 1 ) jfc*iS38©»#itEK 
[0111] ( 2 ) jfc«^©fctti 

* r\ njfeea i - 3 opts y' y > h eh«o 
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[oii2] ( 3 ) mmatk 
jLEfta^tftWiRS^'c, awi^u:/ fhmbc i 

fc. 

[0113] ±E3fflfi©*8*. 3BSfi« 1 - 3 ©£H:/ y 
2SSO*^8S^S<Di4a5^^?^'Cl^c 0 $ 

tmhfrtU-itc. 56tC, 36*ffi»©8 5 OnmSSJS 
*t©»**»JSLfcaS*. 0. 3dB/cmr*^ 

/Co 

[0 114] 
[Hffi©1B#&3MB] 

(H 1 3 **eB©^»^y > FBKK©— 

CBI3] *«?8<D^»^y>hE»R*«BftT4Xao 
[04] *«B80^»^y>hE««*KS-r*XS© 

[#^0DISW] 

ioo ^my'v^hi 

10 1 

i o 2 Bmffifi&ieiM 



23 



1 0 4 agfttelK 

107 ;WT*-/l/ 

I 0 9 *— ji> 

I I i ^ffifflgan 



(13) 
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* 1 1 4 ViUS'-Ui'* hi 

1 1 7 ¥m^>y 

1 1 8 #2g&s8 
* 119 ftgfem s 

[HI ] 
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[H2 1 



v // /; /s //sssA- 




' ywCkv ^ B^ i * K^^r fag an man ' Vw^ 
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F £ - A (#3?) 2H047 KA04 KB08 KB09 LA09 W\05 
W\07 PA01 PA02 PA15 PA21 
PA22 PA24 PA2S 0*05 
TA05 

5E33S AA03 AA16 BB63 BB75 CC01 
CC10 CD33 EE22 

5E346 AA06 AA12 AA15 AA17 AA43 
BB01 BB16 CC02 CC08 CC31 
DD02 D003 0033 D047 EE31 
EE38 FF04 FF45 FF50 GG15 
GG17 GG27 CG2S HH22 



